Sulfonylurea herbicides are effective at low-use rates, have extremely low mammalian toxicities, and are not expected to contaminate groundwater (Beyer et al., 1988) ; thus, these herbicides are environmentally sound and pose little threat to human health. Sulfonylurea herbicides are effective against a wide spectrum of broadleaf and grass weed species.
A naturally occurring sulfonylurea herbicide-resistant prickly lettuce (L. serriola L.) biotype was identified in a northern Idaho field in 1987 (Mallory-Smith et al., 1990a) . Prickly lettuce belongs to the same genus as domestic lettuce and is easily crossed with it. Both species have the same number of chromosomes, 2n = 2x = 18 (Ryder, 1986) .
We transferred sulfonylurea resistance from resistant prickly lettuce (RPL) to 'Bibb', a cultivated lettuce. The sulfonylurea herbicideresistant germplasm is designated ID-BR.
Origin
The standard backcross procedure was used to develop the germplasm line, with 'Bibb' as the recurrent parent for five generations and RPL as the donor parent providing the sulfonylurea resistance gene. RPL shows high resistance to sulfonylurea herbicides (Mallory-smith et al., 1990a) . The progeny of each backcross was screened at the two-to threeleaf stage with 3- [[[[(4-methoxy-6- [(4-meth-oxy-6-methyl-1,3 ,5-triazin-2-yl)methyl] amino]carbonyl]amino]sulfonyl]benzoic acid (tibenuron) (2:1 ratio) at a rate of 35.5 g a.i./ ha. Screening was necessary because both lettuce and prickly lettuce are obligate selfpollinators, and no marker existed to ensure that a successful cross was made. Plants that survived the treatment progressed in the breeding program.
Description
Sulfonylurea herbicide resistance in prickly lettuce is inherited as a single, incompletely dominant gene (Mallory-Smith et al., 1990b) . The F 2 generation from the BC 5 segregated 20 susceptible : 36 intermediate : 24 resistant, a good fit to a 1:2:1 ratio (χ 2 = 1.2, P = 0.56, df = 2), which would be expected if resistance were conditioned by a single, incompletely dominant gene. Plants were susceptible if they died, intermediate if they showed herbicide symptoms, and resistant if they showed no symptoms. The resistant plants were allowed to self-pollinate to produce the BC 5 -F 3 generation homozygous for the resistance trait.
ID-BR1 was compared to the recurrent parent in greenhouse studies. The experiment design was a randomized complete block with four replications, and the experiment was conducted twice. Plants in the two-to three-leaf stage were sprayed with thifensulfuron + tribenuron at 13.3, 26.6, or 53.2 g a.i./ha. Plants were harvested 14 days after treatment, dried for 48 h at 60C, and weighed. Time interaction between the two experiments was not significant, so the two experiments were combined. Single-degree-of-freedom contrasts were performed to compare dry weights. There was no difference in dry weight between the nontreated susceptible and resistant biotypes (P =0.0615), which indicates that ID-BR1 will yield as much as the 'Bibb' parent. However, when averaged over the three rates and compared with the nontreated 'Bibb' and ID-BR1, dry weight was reduced. This reduction was much greater for 'Bibb' than ID-BR1 (P = 0.0001 and 0.03, respectively). ID-BR1 plants and the parent 'Bibb' plants appear morphologically similar. ID-BR1 can be used to incorporate sulfonylurea herbicide resistance into commercial lettuce cultivars. Such lettuce will provide producers with an effective, affordable weed control alternative to manual weeding and cultivation.
